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Description 

Field of the Invention 
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^^^IT"^' *° ^ '"^'-'^ P°'VPep«de Which is a potent inhibitor of 



Background of the Invention 



" 9.ycop;rn'lUM^^^^^^^^ «P-i«c receptors associate. w.h the 

not bind fibrinogen/and therefore do Sot ig^^^^^^^^^^ Unstimulated platelets do 

agonists such as ADP. epinephrine LomWn or nl^l H !. °"- P"*^'^*^ ^"^"'^t^d by 

ciated with the <^P^^^OPm^orr^^^ Z^:'^^^^ ^''-OQen receptors assc' 

75 binding and subsequent platelet aaoreaati™, it? '^^""'"9 fibrinogen 

mediator of fibrinogen receSrexposTurder ohv '"'^r*"*'"" '''''' ^ ««^^"«al 

138X^SoraS;;prarof?^^^^^^^^^ ^5r:332.34i%A3) and Thro.bos. Res. 33:125- 
20 gramineus snake venbm C mateTal was 12 h^^''^'"°" '"''^""'"^ '^^^^ Trimeresurus 

glutamic acid and cy^e'e isoTa^ yTon e^^^^^^^^^^^^^^^ Phospho-ipase A rich in aspartic acid, 

identified a single 12.4 kd band in the p epa^^fionT r ^, ' ^"^^9 

.no» ,„„ r;.z:; .rrs :?tr ":rr " " 

^0 Summary of the Invention 
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E AG E DC DC GS PA NPCC DAATCK L I PGAOCGEG LCC- 
DOCSFIEEGTVCRIARGDDLDDYCNGRSAGCPRNP- 
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Wherein the symbols for the amino acids have their accepted biochemical meanings as follows: 



50 



55 
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Symbol Amino Acid Residue 
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K 
H 
R 

' D 
N 
T 
S 
E 
Q 
P 
G 

A 

C 

V 

M 

I 

L 
Y 
F 
W 



Lysine 

Histidine 

Arginine 

Aspartic acid 

Asparagine 

Threonine 

Serine 

Glutamic Acid 

Glutamine 

Proline 

Glycine 

Alanine 

Half-cystine 

Valine 

Methionine 

Isoleucine 

Leucine 

Tyrosine 

Phenylalanine 

Tryptophan 
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tion of human platelets. P'^°sp'^ol.pase A contamination, for .nhibiting fibrlnogen-induced aggrega- 

platelets. Human platelets can beTuK with a fbnnogen-induced aggregation of human 

Chemical fom.. Thus, trigramin may be adrntS^ tnTn " ^'S^"'"'" substantially pure 

aggregation in the bloodstream oTtXaJperson "^'"^ *° '^"""'^ °' P'^t^'e' 

Brief Description of the Figu res 

A - A ). °' presence of tngramin (0.5 microgram/ml. d-d; i .o microgram/ml, 

mSri,'j^Jon°JAoZZ:^^^^^ T"' - fibrinogen-induced 

micrograms/m. fibrinogen ^<^^T^^:,^l't^~2^^^^ ^'^^^'^^^ 

least five experiments. ^^^^ ^^^^ P^'"^ represents the mean of at 

Detailed Description of the Invention 
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Preparation of Crude Material 
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45 
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desiccator ^oLlJan^^^^^ centrifuged. lyophilized and stored in a 

' T^stS^^^^^ """" chrornatog.^,; ITfZ:^'''' ^-tions by 

■-'i^c oep naaex a- 50 column chromatoaranhu- i « «f 

packed with DEAE-Sephadex A-50 A first nLtnV . . " ^"^''^ *° ^ ^"'""i" (3-2x100 cm) 
ammonium acetate (pH is adjusted to 8 o t^apleS alt^^^^^ - °' O ^OS M 

M ammonium acetate (pH is adjusted to 60 with nt^T « """^'"^ ^00° of 0.25 

^0 gradient eiution is carried out witi n^^of 0^5 M^mml "1'^ " ^ ^tage 

1000 ml Of , M ammonium acetate (pH .2 fnThe resZrrfrow' f " '"^ '^'^'"^ vessel and 
eluates of 6 mi per tube are collected The effluent s mZn^H Z ' " '° '^''^ ^nd 

spectrophotometer (e.g. "LKB Uvicord". LKB Company) «'"»'""°"s'y at 278 nm and 5 • C with a 

--no . the abo^e DEAB-Sephadex A-SO column 
~d in the second stage e.u«on. -tion trS^rS^rn a1^^^^^^^ 

l^^^^^^SSSat^^^^^^^^ column possessing 

Purification of TrIoramJnTo Chemical Homogeneity 

^ -rt Tg.^™:-^^^^^^^^ ^^^^0^.,., a wide-pore C-tS silica 

trrfluoroacetic acid. 150 micrograms Of the above r^^H^^^^^^^^^ CA) ,s equilibrated at 20-C in 0.1% 
is injected into the column at a florrate of 1 0 mimrrS °f M NaCI 

eluted over 50 minutes with a gradieTof 0-w% ^^^^^^^ ' -"'""tes. Fractions are 

t.me of 37 minutes comprises ?ure trigrl!. dtoTd tf Sl^lrr, T"""""* "'"""^ - retenBon 
purified material is confirmed by SDS-polvac;v?m^ o' Phosphol.pase A activity. The homogeneity of the 
Trigramin appears as a single band v^th apZ ^0^2^^^^^^^ -'^ram). 

The amino acid sequence of the HPi r n, It 1 . ^ °' ^"""^ ^ '^'^ °" 20% gels, 
material to convert cysteine residues ^srSyl^^^^^ Pyridylethylating the 

degradation. Intact S-pyridylethyl-trigramin is suJeS^^^ cyste-ne derivative stable during Edman 
unambiguous residues. Further sequencing is accomnlS,! h T'"^' ^^"®"cing which yields 35 
pyridylethyl-trigramin by chymotrypsin. Zsin and s fr'X ^'^^^^9^ the S- 
separ^ed cleavage fragments. The ^^^^^^l^^! 

« J;™?^^^^^^^ inhibiting fibrinogen binding to 

ADP Trigramin further inhibits binding of v^n WilS^feS^^^ 

platelets to aggregate or adhere to surfaces Ou ZJ^r f " ''''^ fibrinogen, induces 

specifically to the GPIIb-Gpllla complex and thS t , T'"' '^''^"^ t"9^^'"'" "'"ds 

factor binding to the receptors associLd v^^the compTer ' ^"'^''^^"^1 



Triggmin Inhibition of Fibrlnon.n Binding to Plate lets 
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.ash?;SrUSr~^^^^ --9 to Platelets. Human 

22:193-204 (1972) and suspended InTyrodeTil n I.t ,°u°' J" "-^'"at 

serum albumin (Sigma. Fraction V). ^7420 of m- , I'^^^ '""'''"'"^ "^9^'"' ''^-"^ 

Platelets/ml) was added 10 microliters of -ll^^n 1 '' I I <^'^°"' ^ ^ 

suspension, followed 3 minutes later by io mic 01^0? mJ7 ^'^^ ^ 

y u microliters ADP (final concentration 10 micromolar). Following 
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addition of ADP, the platelet suspension was gently shaken and incubated for about another 10 minutes. 
Then, 400 microliters of the platelet suspension were centrifuged through silicone oil at 15.000- g in an 
Eppendorf centrifuge. The amount of ^^si-fjbrinogen bound to the platelet pellet was measured. Nonspecific 
binding of fibrinogen was measured in the presence of 6 mM EDTA. The ICso or 50% inhibition of 
5 fibrinogen binding was determined. 

As shown in Figure 1 trigramin inhibited ^^si-fjbnnogen binding to ADP (10 micromolar)-stimulated 
platelets in a concentration-dependent manner with an ICso of 2.8-5.6 x 10~* M. The data is consistent with 
a competitive inhibitory mechanism of trigramin, with an inhibition constant, Kj, of 2 x 10"^ M. 

Trigramin is also observed to inhibit l-fibrinogen binding to alpha-chymotrypsin-treated platelets with 
10 an ICso of 1.1 X 10"^ M. thus indicating its direct effect on the exposed fibrinogen receptors (data not 
shown). Reduced trigramin (2 x 10"^ M) did not inhibit [-fibrinogen binding of ADP-stimulated platelets 
(data not shown). 

Trigrannin Inhibition of piateiet Aggregation in Isolated Platelet Suspension 

75 

The following experiments demonstrate the effectiveness of trigramin in inhibiting platelet aggregation of 
ADP-stimulated and chymotrypsin-treated platelets. Platelet suspension was prepared as above. Platelets 
treated with alpha chymotrypsin (Sigma, grade IS) were prepared as described by Kornecki et al., J. Biol. 
Chem, 258:9349-9356 (1983). except that the incubation time of the platelets with chymotrypsin was 

20 reduced from 45 minutes to 20 minutes. 

Various doses of trigramin (0.25-5.0 microgram/ml) were added to 420 microliters of platelet suspension 
(3 x 10^ platelets per ml). One minute later, 10 microliters ADP (10 micromolar) and 10 microliters 
fibrinogen (200 micrograms) were added to initiate platelet aggregation. The same procedure using 
fibrinogen alone (without ADP) was carried out to induce aggregation of the chymotrypsin-treated platelets. 

25 The extent of platelet aggregation in each system was measured at 37 • C by the turbidimetric method of 
Born et aL, J. Physiol. (Lond.) 168:178-195 (1963). The IC50 value for trigramin inhibition of aggregation of 
ADP-stimulated platelets was 1.3 x 10"^ M. The IC50 value for trigramin inhibition of chymotrypsin-treated 
platelets was 2.8 x 10"^ M. The data is shown in Figure 2. 

It is known that chymotrypsin-treated platelets interact with fibrinogen directly since they have 

30 fibrinogen receptors exposed on the surface. Without wishing to be bound by any theory, the inhibitor effect 
of trigramin on fibrinogen-induced aggregation of chymotrypsin-treated platelets indicates that trigramin 
interacts directly with fibrinogen receptors on the platelet membranes. 

Trigramin also inhibited platelet aggregation induced by the stable prostaglandin endoperoxide ana- 
logue 9,1 1-dideoxy-9,11-methanoepoxy-PGF2 -alpha (2.5 micromolar) and by thrombin (0.5 units/ml) in a 

35 concentration-dependent manner. 

In platelet-rich plasma, trigramin inhibited platelet aggregation induced by ADP (10 micromolar), 
epinephrine (50 micromolar), 9,11-dideoxy-9,11-methanoepoxy-PGF2-alpha (2.5 micromolar) and sodium 
arachidonate (200 micromolar) with an IC50 of 2-4 x 10"' M. 

There are several similarities between the binding of ^^si-trigramin and the binding of l-fibrinogen to 

40 human platelets. The binding of both ligands is inhibited by EDTA; by monoclonal antibodies interacting 
with the GPIIb-GPIIIa complex (Coller, J. Clin. Invest 76:101-108 (1985) and Bennett et al., Proc. Natl. 
Acad. Scl. U.S.A. 80:2417-2421 (1983)); by synthetic peptides representing putative platelet binding sites 
on the fibrinogen molecule Arg-Gly-Asp-Ser (Gartner et al., J. Biol. Chem. 260:11891-11894 (1985) and 
Plow et ah, Proc. Natl. Acad. Sci. U.S.A. 82:8057-8061 (1985)); and by tyrosyl pentadecapeptide of the C- 

45 terminal portion of the gamma chain, Gly-Gln-Gln-His-His-Leu-G!y-Gly-Ala-Lys-Gln-Ala-Gly-Asp-Val 
(Kloczewiak et al., Biochemistry 23:1767-1774 (1984). Neither trigramin nor fibrinogen was observed to 
bind sufficiently to platelets of patients with Glanzmann's thrombasthenia. These individuals are deficient in 
the GPIIb-GPIIIa complex. Fibrinogen does not bind to resting platelets, and the stimulation of platelets by 
ADP or treatment with proteolytic enzymes is a requirement for the exposure of fibrinogen binding sites. On 

50 the other hand, the number of trigramin binding sites on resting platelets, on ADP-stimulated platelets, and 
on chymotrypsin-treated platelets is similar, and amounts to 50% of the total number of fibrinogen binding 
sites exposed by ADP. 

The binding affinity of ^^l-trigramin to ADP-stimulated platelets, as judged on the basis of dissociation 
constants, is approximately 15-fold greater than the binding affinity of ^^si-fj^rinogen to ADP-stimulated 
55 platelets. Thus, it was observed that both monoclonal antibodies and synthetic peptides inhihit fibrinogen 
binding to platelets more effectively than trigramin binding to ADP-stimulated platelets. The binding affinity 
of trigramin to ADP-stimulated platelets resembles that of monoclonal antibodies. It is several orders of 
magnitude higher than binding affinity of synthetic peptides to platelets. 
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of tr-gramin on i«|.von Willebrand Factor binS^nq '0 ^0!^ "^'^"'^ ^ ^"^"^^ ^^^^ effect 

concentration of von V^llebrand Factor was 5 ^1^^' ^ P'^telets. The final 

5 bindrng was 380 +/- 55 ng/io^ platelets in ttie com o Tmoi» I' Willebrand Factor 

0 von Wllebrand Factor to ristocetin (0 75 matlfZ > ^'J^T''' '"^'"^'"^ block binding 

Platelets). It is well known that von Willebrl PaTt^^JrtoS^^ ^^"9^^^ 

^a^^^^^^^^^^^ sa.e epitope as fibrinogen In the 

r^^^ZZ^ 3P.l.a and 

cell spreading. In the system tested, the biolodca, a^fvL o 0 p "'T'"""'"'^^"^ '"''^t^^*^ '"dibits 
'5 nmoles of the peptide glycine-arginine^lydnSsnL^r IS. °' corresponded to 100 

mg in View of the successful e/orts ^IZZTrsZl?.^''^^'^- ™^ ^ '"t-e^" 

melanoma cell line in mice by GRGds ' '^'^"''^ ^^'^^O to inhibit metastases of a 

rrlgrrn^rtrt^^^ on inhibition of platelet stimula«on 

£"'Ur^^'°"- ^"^ antiJStrre GPilS^^^^ ^'"'^'"S' -^-^ causes 

fon inhibitors, monoclonal antibodies are exceofion J„ .f '""^'^"^ ^^mplex are potent platelet aggrega- 

weights Of ,80 kd or more. Such n^Z^L TZi^l ^^'^^"^ 

monoclonal antibodies of murine origin. *° ^ ""-""nogenic in humans, particularly 

- trigra'r fex;:.;:: lanej: i^rSicii , °^ -^^'^^"'^^ °' « ^"3. 

tngramin in competitively inhibiting bindingTrbrinlqen I Z rlu^^no^'''' o 
TV^ramin has the epitope specifLty and hig b nding affil .7 . T^^'' •^'^^'^ 'P'^'^- 
attendant immunogenicity. ^ ^ ^"""''y °' ^ monoclonal antibody without the 

effectiveness is needed. Thus, trigramin mav find ! • ^ ^ anticoagulant of short duration of 
.n cardiovascular surgery where m^^^uS aSels an7"' °" ^^"'^^ 9-« ') and 

r K '"k'^^^- '^^^^ *° P'-t-'^t 4rega ion a^d consu '"^^^^'^on of platelets with 

thromtoemboli. Trigramin may be adrnfiterero fhese s^^^^^^^^^^ aggregated platelets may form 

Extracorporeal circulation is routinely usil for ir^^ T *° P'®"®"' P'^^'^t consumption. 
Platelets adhere to surfaces of the extracL^r«. ^^^.^^'^^ascular surgery in order to oxygenate blood 
GP.Ib.lla on the platelet r.e:.Z:T:^^ZZZ''loZTi: 'T'"* °" -terStion behltn 
' Amer. J. Physiol. 252:H615-62l. 1987). PlaS^J^^I^ l^- '""^^"^ °' °^C"«- (G'^^zko et al. 
function. Trigramin may be administered to p^etnTa^^^^^^^^^^ ^"^^^^^ "-paired hemostatic 

Plaj^^^^^^^^^^ between glycoprotein ,b on the 

of this, and because the hemostatic effeJof tSl^ cntical for efficient hemostasis in wounds. Because 
resumption of normal hemostasis in a Seal a '^^^^ '''''''''' interfere with the 

cessation of trigramin adminstration. ^ '^''^ ""^'"al bleeding time occurs with 

^ro^ly::^:^;::'^ "^^Z:^;::^^^ thromboembolism after cessation of 

arteries. In many clinical centers patiemf sSc^^r^'Z? T '"^'"'"^ °ther 
drugs Which are weaker inhibitors of plate e ago reStionl^ n^^^^^ '^''"'"^ ^"tiplatelet 

Trigramin may be useful for „,r,t ).^99'®9^tion as compared to trigramin. 

Trigramin may be administprpH Hm 
stream in substantial amo? Sall^aZ^^^^^^^^^^ ^"l ^^"^^ '"to the blood 

admmistration route. Trigramin is soluble in watraTd mTthI f contemplated as ttie preferred 

Trigramin is relatively stable to proteoj,^ 'rTL!^^^^^^^ .^^^^^'^^'^ administered in solution, 
take the form of tablets, capsules, etc. of .rS^^n^errh ^^^^^^^^^ -V 





BP 0 317 053 B1 



35 



40 



45 



The in vi^ e«ect of trigramin is demonstrated by the following hamster study. 
Hamster Stu dy 

s Female golden Syrian hamsters (90-150 g) were maint»fn«.H . . 

overnight prior to their use in the pleseniBKO^ZST^i ^V"^ ^"'^ '^^'^^ lasted 
sodium pentobarbital, i.p.). the animals we^e sha^ U^^^^^^^ -9^9 
with PE-100 polyethylene tubing to facilitate sponteneoS ^°^^^"^9«^- The trachea was intubated 

was performed to provide an intravenous S^e rfuorSeLnl?^'^ Cannulatlon of the right femoral vein 

'0 Of various control and experiment agentrrcltiZ w^Tnllr'^'^ administration 
continuous monitoring of arterial bloc^ pressure an7l rel t! 'S"^* ^-^^^ the 

exteriori^ed":,^ S^ltal tZilre tTs t T " °' ^ 

'5 superfusion with warmed {37 -C) Mammalian RlnoarV^rJ.. c ''^"^ ^"^ '""'^ ''V continuous 

right femoral vein at a rate of 0 199 ^mrw^tTa Ha^^^^^^ Experimental solutions were infused into the 
(external diameter, 100-200 rr^icromJZ)72L 7Z'^"Z '^ 

mesentery was severed 4 minutes aftfS tariTt^^^^ and the 

system and the waste was removed with a vacuurl frol ' ^1 ""''"'^ ""^^ superfusion 

^0 was Observed through Zeiss dissecting micrrscope X) anfhf"^ "'^"'"^ ^'^^^'"9 

the cut until the cessation of bleedlng'by Sma S,^f ' LJ^^^^ 'T '^""^ ^'"^ o' 

own control with bleeding time determined botrZna thi tnfusTonT^ ?^ "^^^ 
agent. Six animals were evaluated with a seconrSil^ / ^^''"^ ^""^ '''^ ^^^^^ 
repeated measurements did not influrce thTsubser/n. h ^^^^^^ ^'9^^^'" that 

5 found between the mean bleeding ti^s of hesetoTrnl ^ *««^^"«s were 

v^ith trigramin while arterial blood P^surl w?cltlnur.r ^''"^'^ ^^^^ '"^^^^^ 

effect on systemic blood pressure. One haLrwas SrniTf '^'"^'"'"^ " any direct 
(Benlex Laboratories. Cedar Knolls, mno^eZl lt^ZT ng/kg/min) lloplrost 

until approximately 9 minutes after'the common of the S^^^^^^^^^ ''''' "ot cease 

dose-S^renrSo;^^^^^^^^^^^^^^ ^--^ time of the hamster mesentery in 

Cessation Of trigramin infusion caused a raXlm^Z^nt ' f ' -^Sure 3. 

. We have succeeded in isolating t^ramin frol t.. ^ ° ^^'9"^^ 4. 

understood that proteins Which may S isS from '^.u^^^ Trimeresurus gramineus. It is 

purification method, which proteins ha!e the san^^ ^^ ''^°^*"9 '° "^^^^'n 

molecule described herein, are included in he scoP^^^^^^^ ^""^ ^<='d sequence as the 

Purification of triaramin ^h^^v u ® present invention. 

amino acid sepuen^T^r^^^^^^^^^^^^ invention has permitted 

natural source. T. gramineus venom, it is «,ntemr^tefth '"^^"'^^ "^'^ Purified from a 
genetic engineering techniques known to thTe skSleJl tn TT ""^^ ^'^'^^ through 

sequence of trigramin being disclosed herein one !,!. . ^"'^ ""'^^ "P°" the amino acid 

responding to said amino acid seauence .nH n3..ri.f P'^P^^^ a syntiietic gene cor- 

Cloning vectors. Alternatively, it is contemStS that t^'"® ^ ^PP^oP^ate host by appropriate 
natural gene from venom-producing ceroV raraminr T"'"' """^ ^'^"^^ "Staining the 
therefore understood that the scope o'Te tnvIntL 7s not m ° °T' and cloning.% is 

the Chromatographic procedures discloreVhereT but L ?h '"'"^ *° '^p'^*^ t°"°-ing 

genetic engineering techniques ' '"^ ""^'"^^^ >"9''='^'" as it may be prepared by 



Claims 



» C,a,.s ^ u.«^ eo«rac„. ^ .. „, ^ ^ ^ „ ^ „ ^ ^ ^ ^ 
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EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFI. 
EEGTVCRIARGDDLDDYCNGRSAGCPRNPFH . 
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EEGTVCSIJU,GDD1DDVCMGRSAGCP1!HPFB, 

°"'"»'»'"»«>Nowlni,0oMrac0n9Sttte:ES 



25 



EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFI- 
EEGTVCRIARGDDLDDYCNGRSAGCPRNPPH 

^0 is produced. 
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EAGEDCDCGSPAMPCCDflATCKLIPGABCGEaCCDOCSFI- 
EEGTVCHIMGDDLDDYCHGRSAGCPIIKPFH , 

- A „ ^„ ,„ ^^^^ ^ ^ ^ ^^^^^ 

Patentanspriiche 

P«e«,„^e^ ^ ^^^^^ ^ ^ ^ ^ 
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EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFI- 
EEGTVCRIARGDDLDDYCNGRSAGCPRNPFH . 

9Z^^m6!l7Z"ZZ', '^as-gation mensch.icher Blutplattchan, 

EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFI- 
EEGTVCRIARGDDLDDYCNGRSAGCPRNPFH . 

und dadurch. daB die Zubereltung frei von einer PhosphCipase A-Verunreinigung is. 
. ---"9 .e..a Ansp.. . in .e.cH. das Po.pep^d in i. .esent.ic.en Ce.isc. .in. Po. 
4. Polypeptid gemSB Anspruch 1 zur Verwendung als Arzneimittel. 

Patentanspriiche fur folgenden Vertragsstaat : ES 

- - ~n c.e.is. .in. Po. .d d.c. 

EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFI- 
EEGTVCRIARGDDLDDYCNGRSAGCPRNPFH 



hergesfellt wird. 



■ ^r:^::^^^ ...nogen a.sgei.en 

EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFI- 
EEGTVCRIARGDDLDDYCNGRSAGCPRNPFH 

- ^ ^^^^^^ ^ 

9 Hemmung des Bindens von Pibrinogen an menschliche 
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Blutplattchen hergestellt wird. 

6. Herstellungsverfahren. bei welchem ein Arzneimittel. welches ein wie in Anspruch 1 angegebenes 
Polypeptid umfaBt zur Verwendung bei der Hemmung der durch Fibrinogen ausgelosten Aggregation 
menschlicher Blutplattchen hergestellt wird. . yy y 

Revendications 

Revendications pour les Etats contractants suivants : AT, BE, CH. DE. FR, GB, IT. U, LU, Nl_ SE 

1. Polypeptide sous forme chimlque essentiellement pure et caract^ris^ par ta sequence d'ami-no-acide 
suivante : 



EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFIEEGTVCRIARGDD 
LDDY CNGRSAGCPRNPFH . 



^ Preparation pour inhiber Tagr^gation induite par le fibrinogene des plaquettes humaines caract^ris^e 
par le polypeptide 



EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFIEEGTVCRIARGDD 
LDDYCNGRSAGCPRNPFH . 

cette preparation ^tant d^pourvue de contamination par la phospholipase A. 
^ mlTpu!r 2 dans laquelle le polypeptide est sous forme chimique essentielle- 

4. Polypeptide selon la revendlcation 1 pour I'utilisation comme medicament. 

5. Emploi d'un polypeptide selon la revendlcation 1 dans la preparation d^un medicament destine a 
I emploi dans I inhibition de la liaison du fibrinogene aux plaquettes humaines. 

6. Emploi d^un polypeptide selon la revendlcation 1 dans la preparation d'un medicament destine a 
I emploi dans I inhibition de I'agregation induite par le fibrinogene des plaquettes humaines. 

Revendications pour I'Etat contractant suivant : ES 

1. Precede de preparation dans lequel un polypeptide sous forme chimique essentiellement pure et 
caractertse par la sequence suivante d'amino-acides 

EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFIEEGTVCRIARGDD 
LDDYCNGRSAGCPRNPFH 



est produit. 

Z, Precede de preparation dans lequel une preparation, destinee a rinhibition de I'agregation induite par le 
tibrinogene des plaquettes humaines, caracterise par le polypeptide 

EAGEDCDCGSPANPCCDAATCKLIPGAQCGEGLCCDQCSFIEEGTVCRIARGDD 
LDDYCNGRSAGCPRNPFH . 
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FIGURE 1 
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